Development of vitrified bovine secondary and primordial follicles in xenografts.
The objective was to evaluate the effect of various vitrification conditions on the morphology of bovine secondary and primordial follicles, and to use xenografting to confirm their developmental ability. Secondary follicles were placed in vitrification solution containing 15% (v:v) ethylene glycol (EG), 15% (v:v) dimethyl sulfoxide (DMSO), 20% (v:v) fetal calf serum (FCS), and 0, 0.25, or 0.5 M sucrose at room temperature for 1 or 30 min, or at 4 degrees C for 30 min before being plunged into liquid nitrogen (LN(2)). Ovarian tissues with primordial follicles were equilibrated in a solution containing 7.5% EG, 7.5% DMSO, and 20% FCS for 5 or 15 min, and then treated with a vitrification solution (15% EG, 15% DMSO, and 20% FCS) containing 0 or 0.5 M sucrose at room temperature for 1 min, and then plunged into LN(2). One week later, follicles and tissues were warmed, and morphology assessed histologically. Secondary follicles vitrified in sucrose-free solution had more oocytes with shrinkage of the nucleus and abnormal cytoplasm relative to those vitrified in sucrose-containing solution. When primordial follicles were equilibrated for 5 min and vitrified in sucrose-free solution, the percentage of morphologically normal primordial follicles was higher than in the other groups (P < 0.05). After 4 wk and 6 mo of xenografting of vitrified-warmed secondary and primordial follicles, respectively, in SCID mice, follicles developed to the antral stage and oocytes grew. In conclusion, bovine secondary follicles were successfully cryopreserved in sucrose-containing vitrification solutions and maintained their ability to develop to the antral stage and grow oocytes, whereas primordial follicles vitrified in sucrose-free solution maintained their morphology and developed to the antral stage, with oocyte growth.